CITY OF VACAVILLE - UTILITIES DEPARTMENT
PUBLIC WATER SYSTEM 48-10008

2013 TRIENNIAL REPORT ON WATER QUALITY RELATIVE TO
PUBLIC HEALTH GOALS

Background Information

Provisions of the California Health and S afety Code (Reference No. 1) specify that water systems
serving more t han 10,000 pr epare as pecialr eportby J uly1, 2013i ft heir w ater quality
measurements hav e e xceeded any one or more of 105 P ublic Health Goals (PHGs). PHGs are
non-enforceable goals established by the California Environmental Protection A gency (Cal-EPA)
Office of E nvironmental H ealth Hazard A ssessment (OEHHA). The law al so requires that where
OEHHA has not adopted a P HG for a constituent, the water supplier is to use the United States
Environmental P rotection A gency (USEPA) Maximum Contaminant Level Goal (MCLG) fort he
constituent. Only c onstituents w hich ha ve a C alifornia primary dr inking w ater s tandard and for
which either a PHG or MCLG has been set are to be addressed. (Reference No. 2 is a list of all
regulated constituents with the MCLs and PHGs or MCLGs.)

There are a few constituents that are routinely detected in water systems at levels usually well
below the drinking water standards for which no PHG or MCLG has yet been adopted by OEHHA or
USEPA including Total Trihalomethanes. These will be addressed in a future required report after a
PHG has been adopted.

The law specifies what information is to be provided in the report. (See Reference No. 1)

If a constituent was detected in the City’s water supply between 2010 and 2012 at a level exceeding
an applicable PHG or MCLG, this report provides the information required by the law. Included is
the num erical publ ic he alth risk as sociated w ith t he ¢ onstituent’'s M aximum C ontaminant Lev el
(MCL, the highest level allowed in drinking water) and the PHG or MCLG, the category or type of
risk to heal th t hat c ould be as sociated with e ach ¢ onstituent, t he be st t reatment t echnology
available that could be used to reduce the constituent level, and an estimate of the cost to install
that treatment if it is appropriate and feasible.

What Are PHGs?

PHGs ar e s et by t he C alifornia O ffice o f E nvironmental H ealth H azard A ssessment ( OEHHA)
based solely on public health risk considerations. None of the practical risk-management factors
that are considered by the USEPA or the California Department of Public Health (CDPH) in setting
drinking w ater s tandards M aximum C ontaminant Lev els ( MCLs) ar e ¢ onsidered i n s etting t he
PHGs. These factors include analytical detection capability, treatment technology available, benefits
and costs. The PHGs are not enforceable and are not required to be met by any public water
system. MCLGs are the federal equivalent to PHGs.



Water Quality Data Considered:

All of the water quality data collected by our water system between 2010 and 2012 for purposes of
determining compliance with drinking water standards was considered. This data was summarized
in our 2010, 2011, and 2012 Annual Water Quality Reports, which were mailed or made available to
all of our customers before July 1% of each year following the monitoring year. (Reference No. 3)

Guidelines Followed:

The A ssociation o f C alifornia Water A gencies ( ACWA) formed a w orkgroup, which pr epared
guidelines for water providers to use in preparing these required reports. The ACWA guidelines
were used in the preparation of our report. No guidance was available from state regulatory
agencies. (Reference No. 4)

Best Available Treatment Technology and Cost Estimates:

Both the USEPA and CDPH adopt what are known as BATs or Best Available Technologies which
are the best known methods of reducing contaminant levels to the MCL. Costs can be estimated for
such technologies. However, since many PHGs and all MCLGs are set much lower than the MCL, it
is not always possible or feasible to determine w hat t reatmenti s ne eded t o further reduce a
constituent downward to or near the PHG or MCLG, many of which are set at zero. Estimating the
costs to reduce a constituent to zero is difficult, if not impossible because it is not possible to verify
by analytical means that the level has been lowered to zero. In some cases, installing treatment to
try and further reduce very low levels of one constituent may have adverse effects on other aspects
of water quality. (Reference No. 5)

Constituents Detected That Exceed a PHG or a MCLG:

The following i s adi scussion of seven constituents; coliform bac teria, Lead, Arsenic, Nickel,
Bromate, Gross Beta Activity, and Uranium that were detected in one or more of our drinking water
sources atlevels above the PHG, or ifno P HG, above the MCLG. (Reference 6 is atabled
summary).

Coliforms

The Maximum Contaminant Level (MCL) in drinking water for coliform bacteria (Coliforms) is 5%
positive s amples of al | s amples per month, andthe M CLGiszero. Coliforms are i ndicator
organisms that are ubiquitous in nature and are not generally considered harmful. They are used
because o fthe eas e i n monitoring and anal ysis. | fa pos itive sampleis found,itindicates a
potential problem that needs to be investigated and further follow up sampling is done. Itis not at
all unusual for a system to have an oc casional positive sample. It is difficult, if not impossible, to
assure that a system will never get a positive sample. Coliforms found in 5% or more of monthly
samples is a warning of potential water distribution system problems.

Level in Drinking Water

During 2010-2012, the city staff collected between 104 and 133 samples monthly throughout our
distribution system for Coliforms analyses. Of the 4,056 routine samples collected, three samples
were positive for Coliforms; all three samples were negative for Coliforms on the next day, follow-up
sampling. The three separate positive samples equate to a monthly maximum of 1.5% positive in
2010 when they occurred. There were no positive samples for Coliforms in all of 2011 and 2012.
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Health Risk Information

The drinking water standard for Coliforms serves to minimize the possibility of the water containing
pathogens, which are organisms that cause waterborne disease. Because Coliforms are only a
surrogate indicator of the potential presence of pathogens, it is not possible to state a specific
numerical heal thr isk.  While U SEPA nor mally s ets M CLGs “atal evel where no k nown or
anticipated adv erse e ffects on per sons would oc cur”, they i ndicate t hat t hey cannot do s o with
Coliforms.

Best Available Technology (BAT) and Treatment Costs

The City adds chlorine to all drinking water to assure that the water served is microbiologically safe.
The chlorine residual | evels are carefully controlled to provide the best heal th protection without
causing the water to have undesirable taste and odor or increasing the disinfection byproduct level.
This careful balance of treatment processes is essential to continue supplying our customers with
safe dr inking w ater. Other eq ually i mportant measures that w e hav e i mplemented i nclude: an
effective cross-connection control program, maintenance of a disinfectant residual throughout our
water distribution s ystem, an e ffective m onitoring and s urveillance pr ogram, and maintaining
positive pressures in our water distribution system.

The City has already taken all of the steps described by the CDPH as “best available technology”
for coliform bacteria in Section 64447, Title 22, California Code of Regulations.

Lead

Although there is no federal or state primary drinking water MCL for Lead, the 90" percentile value
of all samples from household taps in the distribution system cannot exceed an Action Level of 15
ppb per USEPA “Lead and Copper Rule” requirements. The PHG for Lead was lowered from 2.0
ppb in 2008 to 0.2 ppb in 2009.

Lead finds its way into drinking water usually by the corrosion of internal household plumbing, and
occasionally by the erosion of natural deposits. It can also come from the discharges from industrial
manufacturers.

Level in City of Vacaville’'s Drinking Water

Triennial sampling conducted in 2011 resulted in a 90" percentile value for Lead of 2.5 ppb, with 17
of 32 samples exceeding the 2009 PHG of 0.2 ppb. All but two of our surface and ground source
water samples tested between 2010 and 2012 were below the new Lead PHG, indicating t hat
household plumbing is the primary source of Lead in the drinking water.

Health Risk Information

The c ategory of heal th risk for Lead is dam age to the kidneys or nervous s ystem of hu mans.
Children may show slight deficits in attention span and learning abilities. Adults who drink water
with elevated Lead levels over many years may develop kidney problems or high blood pressure.

Best Available Technology (BAT) and Treatment Costs

In general, optimizing corrosion control is considered to be the “best available technology” to deal
with corrosion issues that may be associated with elevated Lead results from household taps. The
City’s drinking w ater i s m onitored regularly for water q uality parameters related to plumbing
corrosion, such as the pH, hardness, alkalinity, and el ectrical c onductivity, with results indicating
that the water is not corrosive to plumbing.
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The City’s drinking water is consistently below the Action Level for Lead of 15 ppb, indicating that
we have met the “optimized corrosion control” requirements for our system. As such, it is not
prudent to i nitiate addi tional c orrosion c ontrol treatment, w hich would involve the addition of
chemicals that could Lead to other water quality problems. Therefore, no estimate of cost is
included in this report.

Arsenic

Effective in January 2006, the federal Arsenic MCL was lowered from 50 ppb to 10 ppb. CDPH set
the PHG for Arsenic at 0.004 ppb in April 2004. T his is far below the Detection Limit for Reporting
(DLR) of 2 ppb, and is well below the level that can be r eliably determined by current laboratory
methods.

Arsenic is a nat urally occurring el ement foundin m any t ypes of r ocks and s oils. | tisal so
sometimes found in r unoff from o rchards, an d is s ometimes found in g lass and electronics
production wastes. Erosion of natural deposits is the primary source of Arsenic found in the water

supply.

Level in City of Vacaville's Drinking Water
For the 2010 to 2012 period, the range of Arsenic detected was between <2 ppb to 9.9 ppb, below
the current MCL action level of 10 ppb, but above the PHG of 0.004 ppb.

Health Risk Information

The health risk category for Arsenic is “carcinogenicity” or cancer. S ome people who drink water
that c ontains Arsenic in excess ofthe M CL o ver many y ears m ay ex perience s kin dam age or
circulatory problems, and may have an increased risk of getting cancer. Numerical health risk data
on Arsenic has been provided by OEHHA, the state agency responsible for providing that
information. (Reference 2)

Best Available Technology (BAT) and Treatment Costs

The “best available technology” for Arsenic removal is depend ent on t he water chemistry of the
source water being treated. While research into new methods for removing Arsenic continues, the
current recommendations are:

Activated alumina

lon exchange
Coagulation and filtration
Lime softening

Reverse osmosis

All of the effective BAT methods for Arsenic removal require significant s pace, are expensive to
install and operate, and would produce residual hazardous waste that would require costly disposal.

A valid cost for Arsenic removal is difficult to estimate at this time, as CDPH has not established a
final MCL for California, which may be es tablished at a s ignificantly | ower I evel than the federal
MCL of 10 ppb.

Assuming that CDPH does not lower the MCL below 10 ppb, then the cost estimate for BAT Arsenic
removal would be based on any water source that had Arsenic detected at or above the DLR of 2
ppb. For the 2010 to 2012 time period, seven of the 12 ground water wells and one of the treated
surface water sources exceeded the 2 ppb D LR for Arsenic. Therefore, cost estimates would be
based on BAT treatment of seven ground water wells and one surface water source.
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A cost estimate, based on as sumptions stated previously, to install and oper ate seven individual
Arsenic removal systems for seven ground water wells would range from approximately $4,000,000
to $7,000,000 per year, which includes annualized cost of construction plus annual operation and
maintenance costs, ($0.67-$1.84 per 1,000 gallons), or reverse osmosis ($1.90 - $3.69 per 1,000
gallons), but does not include waste disposal. For water produced at 2012 levels, the treatment
technology choice would depend on t he ability of treatment to attain Arsenic levels below the DLR
of 2 ppb for each well. Other treatment options were not considered as they require more space
than is available at each well site. This translates into an estimated additional annual cost of to $84
to $ 460 per s ervice c onnection for the | ife o ft he t reatment system, dependi ng ont reatment
technology required.

Nickel

CDPH has set the MCL for Nickel at 100 ppb, with a PHG of 12 ppb. At this time there is no federal
limit on t he amount of Nickel in drinking water, although the USEPA had ear lier promulgated an
MCL of 100 ppb and an MCLG of 100 ppb for Nickel, which were both remanded in 1995.

Nickel is a naturally occurring element found in many types of rocks and soils. It is also sometimes
found in the waste discharge from metal factories. Erosion of natural deposits is the primary source
of Nickel found in the water supply.

Level in City of Vacaville’'s Drinking Water
For the 2010 to 2012 period, the amount of Nickel found in the water supply was <10 ppb in all but
one sample, the one sample containing 16 ppb, an amount that is well below the 100 ppb MCL.

Health Risk Information

The health risk category for Nickel is “developmental toxicity”, related to increased neonatal deaths.
Some people who drink water that contains Nickel in excess of the MCL over many years may
experience liver and heart effects. Numerical health risk data on Nickel has been provided by
OEHHA, the State agency responsible for providing that information. (Reference 2)

Best Available Technology and Treatment Costs
The “best available technology” for Nickel removal is dependent on the water c hemistry of the
source water being treated. The current recommendations are:

e lon exchange
e Reverse osmosis

An estimate to treat the water the City of Vacaville receives through the NBR T reatment Facility
(7,000 A cre-Feet/year) would range from $3,500,000 t o $8,400,000 for r everse os mosis, which
includes annualized cost of construction plus annual operation and m aintenance costs, or would
range from $1,500,000 to $4,200,000 for ion exchange. These cost estimates do not include waste
disposal costs. This translates into an estimated additional annual cost of $63 to $350 per service
connection for the life of the treatment system, depending on treatment technology required.

Bromate

CDPH has set the MCL for Bromate at 10 ppb, with a PHG of 0.1 ppb. Bromate is not commonly
found in water, butit may be formed as a by product of ozonation disinfection of drinking w ater.
Bromate is also a contaminant that may be introduced from disinfection treatment of water with
concentrated hypochlorite.
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Level in City of Vacaville’s Drinking Water

Forthe 20 10 to 20 12 period, t he am ount o f Bromate found in t he t reated w ater ranged from
undetected up to 4.3 ppb. This is well below the 10 ppb MCL, but does exceed the PHG of 0.1 ppb
established in 2009.

Health Risk Information
Some people who drink water containing Bromate in excess of the MCL over many years may have
an increased risk of getting cancer.

Best Available Technology (BAT) and Treatment Costs

The “best available technology” for reducing Bromate to below the MCLG is control or elimination of
ozone treatment at the Northbay Water Treatment Plant. However, elimination of ozone treatment
is undesirable, as the benefits of ozone treatment (improved water taste and i mproved removal of
cryptosporidium and viruses), outweigh the trace amount of Bromate that is detected in the water.

Gross Beta Activity

CDPH has set the MCL for Gross Beta Activity at 50 pico Curie per liter (pCi/L), with a PHG of zero
pCi/L. Gross Beta Activity naturally occurs in many types of rocks and soils. Itis also sometimes
found in the waste discharge from metal factories. Erosion of natural deposits is the primary source
of Gross Beta Activity found in the water supply.

Level in City of Vacaville’s Drinking Water

For the 2010 to 2012 period, the amount of Gross Beta Activity found in the treated water sample
was “not detected” to 5 pCi/L. This is well below the 50 pCi/L MCL, but does exceed the PHG of
zero pCi/L.

Health Risk Information

Certain minerals a re r adioactive and m ay em it forms o f r adiation known as photons and bet a
radiation. Some people who drink water containing beta and photon emitters in excess of the MCL
over many years may have an increased risk of getting cancer.

Best Available Technology (BAT) and Treatment Costs
Treating w ater ¢ ontaining nat urally oc curring r adionuclidesi ncreasest her adionuclide
concentrations in the residual streams. The concentration of radionuclides in the waste stream, the
type of waste produced (liquid or solid), and federal and s tate regulations will affect what disposal
options are available to the system and what technology can be used for removal of the
contaminant. BATs include:

e reverse osmosis

¢ lime softening

e ion exchange

e point of use reverse osmosis.

A cost estimate to install and operate a treatment system to lower the Gross Beta Activity level in at
least 4 ground water wells would range from approximately $125,000 to $806,000 per year, which
includes annualized cost of construction plus annual operation and maintenance costs, but does not
consider waste disposal costs. This estimate is based on reverse osmosis ($1.90 - $3.69 per 1,000
gallons) or ion ex change ($0.67-$1.84 per 1,000 gallons) technologies for the a mount o f w ater
produced, choice of which would depend on the ability of treatment to attain a Gross Beta Activity
level closest to the PHG of zero. This translates into an additional annual cost of approximately $6
to $3 5 per s ervice ¢ onnection for the |l ife o f the t reatment s ystem, depending on t reatment
technology required.
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Uranium

CDPH has setthe MCL for Uranium at 20 pCi/L, witha PHG of 0.43 pCi/L. Erosion of natural
deposits is the primary source of Uranium activity found in the water supply.

Level in City of Vacaville’s Drinking Water
For the 2010 to 2012 period, the amount of Uranium found in the treated water was from 1.1 - 3.2
pCi/L. This is well below the 20 pCi/L MCL, but does exceed the PHG of 0.43 pCil/L.

Health Risk Information
Some people who drink water containing Uranium in excess of the MCL over many years may have
kidney problems or an increased risk of getting cancer.

Best Available Technology (BAT) and Treatment Costs
Treating w ater ¢ ontaining nat urally oc curring r adionuclidesi ncreasest her adionuclide
concentrations in the residual streams. The concentration of radionuclides in the waste stream, the
type of waste produced (liquid or solid), and federal and s tate regulations will affect what disposal
options are available to the system and what technology can be used for removal of the
contaminant. BATs include

e reverse osmosis

¢ lime softening

e ion exchange

e point of use reverse osmosis.

A cost estimate to install and oper ate treatment s ystems to lower the Uranium level in each of
Vacaville’'s 11 ground w ater w ells would range from app roximately $ 340,000 to $ 2,200,000 per
year, which includes annualized cost of construction plus annual operation and maintenance costs,
but does not consider waste disposal costs. This estimate is based on reverse osmosis ($1.90 -
$3.69 per 1,000 gallons) or ion ex change ($0.67-$1.84 per 1,000 gallons) t echnologies for t he
amount of water produced, choice of which would depend on t he ability of treatment to attain a
Gross Beta Activity level closest to the PHG of zero. This translates into an additional annual cost of
approximately $14 to $92 per service connection for the life of the treatment system, depending on
treatment technology required.

RECOMMENDATIONS FOR FUTHER ACTIONS

The drinking water quality of the City of Vacaville meets or exceeds all state and federal drinking
water MCL standards set to protect public health. To further reduce the levels of the contaminants
identified in this report, which are already significantly below the health-based MCLs, additional
costly treatment processes would be r equired. T he effectiveness of the treatment processes to
provide any significant reductions in constituent |evels at these already low values is uncertain.
Furthermore, the health protection benefits of these estimated reductions are not at all clear and
may not be quantifiable. Therefore, no action is proposed.
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REFERENCE 1

State of California Health & Safety Code

Section 116470. Consumer Confidence Report

(@)

(b)

As a condition of its operating permit, every public water system shall annually prepare a
consumer confidence report and mail or deliver a copy of that repert to each customer,
other than an occupant, as defined in Section 798.28 of the Civil Code, of a recreational
vehicle park. A public water system in a recreationa!l vehicle park with occupants as
defined in Section 799.28 of the Civil Code shall prominently display on a bulletin board
at the entrance to or in the office of the park, and make available upon request, a copy of
the report. The report shall include all of the following information:

(N The source of the water purveyed by the public water system.

(2) A brief and plainly worded definition of the terms "maximum contaminant level,"
"primary drinking water standard," and "public health goal.”

(3) If any regulated contaminant is detected in public drinking water supplied by the
system during the past year, the report shall include all of the following
information:

(A) The level of the contaminant found in the drinking water, and the
corresponding public health goal and primary drinking water standard for
that contaminant.

(B) Any violations of the primary drinking water standard that have occurred
as a result of the presence of the contaminant in the drinking water and a
brief and plainly worded statement of health concerns that resulted in the
regulation of that contaminant.

{C) The public water system's address and phone number to enable
customers fo obtain further information concerning contaminants and
potential health effects.

4 Information on the levels of unregulated contaminants, if any, for which
moenitoring is required pursuant to state or federal law or regulation.
(5) Disclosure of any variances or exemptions from primary drinking water standards

granted to the system and the basis therefor.

On or before July 1, 1998, and every three years thereafter, public water systems serving
more than 10,000 service connections that detect one or more contaminants in drinking
water that exceed the applicable public health goal, shall prepare a brief written report in
plain language that does all of the following:

) Identifies each contaminant detected in drinking water that exceeds the
applicable public health goal.
(2) Discloses the numerical public health risk, determined by the office associated

with the maximum contaminant level for each contaminant identified in paragraph
(1) and the numerical public health risk determined by the office associated with
the public health goal for that contaminant.

(3) Identifies the category of risk to public health, including, but not limited to,
carcinogenic, mutagenic, teratogenic, and acute toxicity, associated with the
exposure to the contaminant in drinking water, and includes a brief plainly
worded description of these terms.

(4 Describes the best available technology, if any is then available on a commercial
basis, to remove the contaminant or reduce the concentration of the contaminant.
The public water system may, solely at its own discretion, briefly describe actions
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()

(e)

(f)

(9)

State of California Health & Safety Code

that have been taken on its own, or by other entities, to prevent the introduction
of the contaminant inte drinking water supplies.

(5) Estimates the aggregate cost and the cost per customer of utilizing the
technology described in paragraph (4), if any, to reduce the congentration of that
contaminant in drinking water to a level at or below the public health goal.

{6) Briefly describes what action, if any, the local water purveyor intends to take to
reduce the concentration of the contaminant in public drinking water supplies and
the basis for that decision.

Public water systems required to prepare a report pursuant to subdivision (b) shall hold a
public hearing for the purpose of accepting and responding to public comment on the
report. Public water systems may hold the public hearing as part of any regularly
scheduled meeting.

The department shall not require a public water system to take any action to reduce or
eliminate any exceedance of a public heaith goal.

Enforcement of this section does not require the department to amend a public water
system's operating permit.

Pending adoption of a public health goal by the Office of Environmental Heaith Hazard
Assessment pursuant to subdivision (c) of Section 116365, and in lieu thereof, public
water systems shail use the national maximum contaminant level goal adopted by the
United States Environmental Protection Agency for the corresponding contaminant for
purposes of complying with the notice and hearing requirements of this section.

This section is intended to provide an alternative form for the federally required consumer
confidence report as authorized by 42 U.5.8. Section 300g-3(c).

The California drinking water statutes are available on the Internet at the following address:
http/Awww.cdph. ca.qov/certiic/drinkinawater/Documents/Lawbook/DWstatutes-2010-03-10.pdf
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REFERENCE 2

Health Risk Information for
Public Health Goal Exceedance Reports

Prepared by

Office of Environmental Health Hazard Assessment
California Environmental Protection Agency

February 2013

Under the Calderon-Sher Safe Drinking Water Act of 1996 (the Act), water utilities are
required to prepare a report every three years for contaminants that exceed public
health goals (PHGs) (Health and Safety Code Section 116470 (2)[b]). The numerical
health risk for a contaminant is to be presented with the category of health risk, along
with a plainly worded description of these terms. The cancer health risk is to be
calculated at the PHG and at the California maximum contaminant level (MCL). This
report is prepared by the Office of Environmental Heaith Hazard Assessment (OEHHA)
to assist the water utilities in meeting their requirements.

PHGs are concentrations of contaminants in drinking water that pose no significant
health risk if consumed for a lifetime. PHGs are developed and published by OEHHA
(Health and Safety Code Section 116365) using current risk assessment principles,
practices and methods.

Numerical health risks. Table 1 presents health risk categories and cancer risk values
for chemical contaminants in drinking water that have PHGs.

The Act requires that OEHHA publish PHGs based on health risk assessments using
the most current scientific methods. As defined in statute, PHGs for non-carcinogenic
chemicals in drinking water are set at a concentration “at which no known or anticipated
adverse health effects will occur, with an adequate margin of safety.” For carcinogens,
PHGs are set at a concentration that “does not pose any significant risk to health.”
PHGs provide one basis for revising MCLs, along with cost and technological feasibility.
OEHHA has been publishing PHGs since 1997 and the entire list published to date is
shown in Table 1.

Table 2 presents health risk information for contaminants that do not have PHGs but
have state or federal regulatory standards. The Act requires that, for chemical
contaminants with California MCLs that do not yet have PHGs, water utilities use the



federal maximum contaminant level goal (MCLG) for the purpose of complying with the
requirement of public notification. MCLGs, like PHGs, are strictly health based and
include a margin of safety. One difference, however, is that the MCLGs for carcinogens
are set at zero because the United States Environmental Protection Agency (U.S. EPA)
assumes there is no absolutely safe level of exposure to them. PHGs, on the other
hand, are set at a level considered to pose no significant risk of cancer; this is usually a
no more than one-in-a-million excess cancer risk (1x10?) level for a lifetime of
exposure. In Table 2, the cancer risks shown are based on the U.S. EPA’s evaluations.

For more information on health risks: The adverse health effects for each chemical
with a PHG are summarized in each PHG technical support document. These
documents are available on the OEHHA Web site (hitp://www.oehha.ca.gov). Also,
U.S. EPA has consumer and technical fact sheets on most of the chemicals having
MCLs. For copies of the fact sheets, call the Safe Drinking Water Hotline at
1-800-426-4791, or explore the U.S. EPA Ground Water and Drinking Water web page
at hitp.//water epa.gov/drink/.




Table 1: Health Risk Categories and Cancer Risk Values for Chemicals
with California Public Health Goals (PHGs)

California { Cancer | California| Cancer
Chemical Health Risk Category’ PHG Risk® MCL* | Risk at the
(mg/L)> | atthe (mg/L) | California
PHG MCL
Alachlor carcinogenicity 0.004 NA® 0.002 NA
{causes cancer)
Aluminum neurotoxicity and 0.6 NA 1 NA
immunotoxicity
{harms the nervous and
immune systems)
Antimony digestive system toxicity 0.02 NA 0.0086 NA
(causes vomiting)
Arsenic carcinogenicity 0.000004 | 1x10°® 0.01 2.5x10°
(causes cancer) (4x10) (one per (2.5 per
million) thousand)
Asbestos carcinogenicity 7 MFL® 1x10% | 7 MFL 1x10®
(causes cancer) {fibers {fibers (one per
>10 >10 o
) . ) . million)
microns in microns in
fength) length)
Atrazine carcinogenicity 0.00015 | 1x10° 0.001 7x10°
(causes cancer) (seven per
million)

! Based on the OEHHA PHG technical support document unless otherwise specified. The categories are
the hazard traits defined by OEHHA for Califernia’s Toxics Information Clearinghouse (online at:

http Hoehha.ca govimultimedialgreen/pdfiGC  Redatext011912.pdf).

mg/L milligrams per liter of water or parts per million (ppm)
® Cancer Rigk = Upper estimate of excess cancer risk from lifetime exposure. Actual cancer risk may be
Iower or zero. 1x10° means one excess cancer case per million people exposed.
MCL maximum contaminant level.
® NA = not applicable. Risk cannot be calculated. The PHG is set at a level that is believed to be without
any significant public health risk to individuals exposed to the chemical over a lifetime.
® MFL = million fibers per liter of water.




Table 1: Health Risk Categories and Cancer Risk Values for Chemicals
with California Public Health Goals (PHGs)

California | Cancer | California| Cancer
Chemical Health Risk Category’ PHG Risk® MCL* [ Risk at the
(mg/L)? | atthe (mg/L) | California
PHG MCL
Barium cardiovascular toxicity 2 NA 1 NA
(causes high blood
pressure)
Bentazon hepatotoxicity and 0.2 NA 0.018 NA
digestive system toxicity
(harms the liver,
intestineg, and causes
body weight effects’)
Benzene carcinogenicity 0.00015 | 1x10°® 0.001 7x107°
(causes leukemia) (seven per
million)
Benzolalpyrene carcinogenicity 0.000007 | 1x10® 0.0002 3x107
(causes cancer) (three per
hundred
thousand)
Beryliium digestive system toxicity 0.001 NA 0.004 NA
(harms the stomach or
intestine)
Bromate carcinogenicity 0.0001 1x10°® 0.01 1107
(causes cancer) (one per
ten
thousand)
Cadmium nephrotoxicity 0.00004 NA 0.005 NA
(harms the kidney)
Carbofuran reproductive toxicity 0.0017 NA 0.018 NA

(harms the testis)

7 Body weight effects are an indicator of general toxicity in animal studies.




Table 1: Health Risk Categories and Cancer Risk Values for Chemicals
with California Public Health Goals (PHGs)

California | Cancer | California [ Cancer
Chemical Health Risk Category’ PHG Risk® MCL* | Risk at the
(mg/L)? | atthe (mg/L) | California
PHG MCL
Carbon carcinogenicity 0.0001 1x10°8 0.0005 5x108
fetrachloride (causes cancer) (five per
million)
Chlordane carcinogenicity 0.00003 1x10® 0.0001 3x10°
(causes cancer) (three per
million)
Chiorite hematotoxicity 0.05 NA 1 NA
(causes anemia)
neurotoxicity
(causes neurobehavioral
effects)
Chromium carcinogenicity 0.00002 | 1x10® - NA
hexavalent (causes cancer)
Copper digestive system toxicity 0.3 NA 1.3 (AL)® NA
(causes nausea,
vomiting, diarrhea)
Cyanide neurotoxicity 0.15 NA 0.15 NA
(damages nerves)
endocrine toxicity
(affects the thyroid)
Dalapon nephrotoxicity 0.79 NA 0.2 NA
(harms the kidney)
1,2-Dibromo-3- carcinogenicity 0.0000017 | 1x10® 0.0002 1x10™
chloropropane (causes cancer) (1.7x10%) (one per
(EBCP) ten
thousand)

® AL = action level. The action levels for copper and lead refer to a concentration measured at the tap. Much
of the copper and lead in drinking water is derived from household plumbing (The Lead and Copper Rule,
Title 22, California Code of Regulations [CCR] section 64672.3).




Table 1: Health Risk Categories and Cancer Risk Values for Chemicals
with California Public Health Goals (PHGs)

California | Cancer | California| Cancer
Chemical Health Risk Category’ PHG Risk® MCL* | Risk at the
(mg/L)? | atthe (mg/L) | California
PHG MCL
1.2-Dichloro- hepatotoxicity 0.6 NA 0.6 NA
benzene (o- (harms the liver)
DCB)
1.4-Dichloro- carcinogenicity 0.006 1x10® 0.005 8x107
benzene (p- (causes cancer) (eight per
DCB) ten million)
1.1-Dichioro- carcinogenicity 0.003 1x10® 0.005 2x10®
ethane (1,1~ (causes cancer) (two per
DCA) million)
1.2-Dichloro- carcinogenicity 0.0004 1x10°® 0.0005 1x10°°
ethane (1,2- {causes cancer) - (one per
bca) million)
1.1-Dichloro- hepatotoxicity 0.01 NA 0.008 NA
ethylene (harms the liver)
(1,1-DCE}
1.2-Dichloro- nephrotoxicity 0.1 NA 0.006 NA
ethylene cis (harms the kidney)
1.2-Dichloro- hepatotoxicity 0.06 NA 0.01 NA
ethylene trans (harms the liver)
Dichloromethane carcinogenicity 0.004 1x10°® 0.005 1x107®
(methylene (causes cancer) (one per
chloride) million)
2.4-Dichloro- hepatotoxicity and 0.02 NA 0.07 NA
phenoxyacetic nephrotoxicity
acid (2.4-1) (harms the liver and

kidney)




Table 1: Health Risk Categories and Cancer Risk Values for Chemicals
with California Public Health Goals (PHGs)

{causes convulsions)

California | Cancer | California| Cancer
Chemical Health Risk Category” PHG Risk® MCL* | Risk at the
(mg/L)? | atthe (mg/L) | California
PHG MCL
1,2-Dichloro- carcinogenicity 0.0005 1x10® 0.005 1%x107
propane {(causes cancer) ofe per
{propylene fwund?ed
dichioride} thousand)
1.3-Dichloro- carcinogenicity 0.0002 1x10® | 0.0005 2x10°®
propene {(causes cancer) (two per
gTelone I§®2 miIIion)
Di(2-ethylhexyl} developmental toxicity 0.2 NA 0.4 NA
adipate (DEHA) (disrupts development)
Diethylhexyl- carcinogenicity 0.012 1x10°® 0.004 3x107
hthalate {causes cancer) (three
per
DEHP ten million)
Dinoseb reproductive toxicity 0.014 NA 0.007 NA
(harms the uterus and
testis)
Dioxin (2.3,7.8- carcinogenicity 5x10™" 110 3x107 6x10™
TCDD) {causes cancer) (six per ten
thousand)
Diguat ocular toxicity 0.015 NA 0.02 NA
(harms the eye)
developmental toxicity
(causes malformation)
Endothall digestive system toxicity 0.58 NA 0.1 NA
{harms the stomach or
intestine)
Endrin hepatotoxicity 0.0018 NA 0.002 NA
(harms the liver)
neurotoxicity




Table 1: Health Risk Categories and Cancer Risk Values for Chemicals
with California Public Health Goals (PHGs)

California | Cancer | California| Cancer
Chemical Health Risk Category' PHG Risk® MCL* | Risk at the
(mg/L)® | atthe (mg/L) | California
PHG MCL
Ethylbenzene hepatotoxicity 0.3 NA 0.3 NA
{phenylethane) (harms the liver)
Ethylene carcinogenicity 0.00001 1x10® 0.00005 5x10°
dibromide (causes cancer) (five per
mitlion)
Fluoride musculoskeletal toxicity 1 NA 2 NA
(causes tooth mottling)
Glyphosate nephrotoxicity 0.9 NA 0.7 NA
(harms the kidney)
Heptachlor carcinogenicity 0.000008 | 1x10® | 0.00001 1x10°®
(causes cancer) (one per
million)
Heptachlor carcinogenicity 0.000006 | 1x10° | 0.00001 2x10®
epoxide (causes cancer) (two per
million)
Hexachloroben- carcinogenicity 0.00003 1x10°® 0.001 3x10®
zene {causes cancer) (three per
hundred
thousand)
Hexachloro- digestive system toxicity 0.05 NA 0.05 NA

cyclopentadiene

(HEX)

{causes stomach
lesions})




Table 1: Health Risk Categories and Cancer Risk Values for Chemicals
with California Public Health Goals (PHGs)

(causes increased
neonatal deaths)

California | Cancer | California | Cancer
Chemical Health Risk Category’ PHG Risk® MCL* | Risk at the
(mg/L)* | atthe (mg/L) | California
PHG MCL
Lead developmental 0.0002 3x10® 0.015 2x10°
neurotoxicity (PHG is (AL)®
(causes neurobehavioral not based (nt\:‘iﬁgr%r
effects in children) on this
cardiovascular toxicity effect)
(cause high blood
pressure)
carcinogenicity
{causes cancer)
Lindane carcinogenicity 0.000032 [ 1x10® | 0.0002 6x10°
{(y-BHC) (causes cancer) (six per
million)
Mercury nephrotoxicity 0.0012 NA 0.002 NA
{inorganic) {harms the kidney)
Methoxychlor endocrine toxicity 0.00009 NA 0.03 NA
(causes hormone
effects)

Methyl tertiary- carcinogenicity 0.013 1x10°® 0.013 1x10°
buty! ether (causes cancer) (one per
MIBE million)
Molinate carcinogenicity 0.001 1x10® 0.02 2x10°

(causes cancer) (two per
hundred
thousand)
Monochloro- hepatotoxicity 0.2 NA 0.07 NA
benzene (harms the liver)
{chiorobenzene)
Nickel developmental toxicity 0.012 NA 0.1 NA




Table 1: Health Risk Categories and Cancer Risk Values for Chemicals
with California Public Health Goals (PHGs)

California | Cancer | California| Cancer
Chemical Health Risk Category’ PHG Risk® MCL* [Risk atthe
(mg/L)® | atthe (mg/L) | California
PHG MCL
Nitrate hematotoxicity 45 as NA 45 as NO; NA
(causes nitrate
methemoglobinemia)
Nitrite hematotoxicity 1as NA 1as NA
(causes nitrogen nitrite-
methemogiobinemia) nitrogen
Nitrate and hematotoxicity 10 as NA 10 as NA
Nitrite (causes nitrogen nitrogen
methemoglobinemia)
N-nitroso- carcinogenicity 0.000003 | 1x10° — NA
dimethyi-amine {causes cancer)
(NDMA)
Oxamyl general toxicity 0.026 NA 0.05 NA
(causes body weight
effects)
Pentachloro- carcinogenicity 0.0003 1x10° 0.001 3x10®
phenol (PCP) {causes cancer) (three per
million)
Perchlorate endocrine toxicity 0.006° NA 0.006 NA
(affects the thyroid)
developmental toxicity
{causes neurodevelop-
mental deficits)
Picloram hepatotoxicity 0.5 NA 0.5 NA

(harms the liver)

® This is the current PHG value for perchiarate. A revised draft PHG for perchlorate was posted online for
public comment on December 7, 2012. hitp://www.oehha.ca goviwater/phal/1207 12Perchlorate himl.




Table 1: Health Risk Categories and Cancer Risk Values for Chemicals
with California Public Health Goals (PHGSs)

California | Cancer | California| Cancer
Chemical Health Risk Category’ PHG Risk® MCL* | Risk at the
(mg/L)? | atthe (mg/L) | California
PHG MCL
Polychlorinated carcinogenicity 0.00009 1x10° 0.0005 6x10°
biphenyls {causes cancer) (six per
(PCBs) million)
Radium-226 carcinogenicity 0.05pCilL | 1x10® | 5pCilL 1x10™
(causes cancer) (one per
ten
thousand)
Radium-228 carcinogenicity 0.019 pCilL| 1x10°® 5 pCi/L 3x10*
(causes cancer) (;:rzr;ggz%;j (three per
ten
thousand)
Selenium integumentary toxicity 0.03 NA 0.05 NA
(causes hair loss and
nail damage)
Silvex (2,4 5-TP) hepatotoxicity 0.025 NA 0.05 NA
(harms the liver)
Simazine general toxicity 0.004 NA 0.004 NA
(causes body weight
effects)
Strontium-90 carcinogenicity 0.35 pCilL | 1x10° | 8pCil 2x10°®
(causes cancer) (two per
hundred
thousand)
Styrene carcinogenicity 0.0005 1x10® 0.1 2x10™
{vinylbenzene) (causes cancer) (two per
ten

thousand)




Table 1: Health Risk Categories and Cancer Risk Values for Chemicals
with California Public Health Goals (PHGs)

benzene

{(Unsym-TCB)

(harms adrenal glands)

California | Cancer | California | Cancer
Chemical Health Risk Category’ PHG Risk® MCL* | Risk at the
(mg/L)* | atthe (mg/L) | California
PHG MCL
1,1,2.2- carcinogenicity 0.0001 1x10°® 0.001 1x10°8
w - (causes cancer) (one per
modie hundred
thousand)
Tetrachloro- carcinogenicity 0.00006 | 1x10°® 0.005 8x107
gthylene (causes cancer) :
(perchiore- hundred.
%%ﬁggﬂghgx thousand)
Thallium integumentary toxicity 0.0001 NA 0.002 NA
(causes hair loss)
Thiobencarb general toxicity 0.07 NA 0.07 NA
(causes body weight
effects)
hematotoxicity
(affects red blood cells)
| Toluene hepatotoxicity 0.15 NA 0.15 NA
(methylbenzene) (harms the liver)
endocrine toxicity
(harms the thymus)
Toxaphene carcinogenicity 0.00003 | 1x10°® 0.003 1x10™
(causes cancer) (one per
ten
thousand)
1.2,4-Trichioro- endocrine toxicity 0.005 NA 0.005 NA




Table 1: Health Risk Categories and Cancer Risk Values for Chemicals
with California Public Health Goals (PHGs)

California | Cancer | California{ Cancer
Chemical Health Risk Category" PHG Risk® MCL* | Risk at the
(mg/L)® | atthe (mg/L) | California
PHG MCL
1,1,1-Trichloro- neurotoxicity 1 NA 0.2 NA
othane (harms the nervous
- system},
reproductive toxicity
(causes fewer offspring)
hepatotoxicity
{harms the liver)
hematotoxicity
(causes blood effects)
1.1,2-Trichloro- carcinogenicity 0.0003 1x10° 0.005 2x10°8
ethane (causes cancer) (two per
hundred
thousand)
1.1.2-Trichloro- carcinogenicity 0.0017 1x107® 0.005 3x10°®
ethylene (TCE) {(causes cancer) (three per
million)
Trichlorofluoro- hepatotoxicity 0.7 NA 0.15 NA
methane (harms the liver)
(Freon 11}
1.2.3-Trichloro- carcinogenicity 0.0000007 | 1x10° NA
propane (causes cancer)
(1.2 3-TCP)
1.1.2-Trichloro- hepatotoxicity 4 NA 1.2 NA
1.2.2-friflugro- (harms the liver)
ethane
(Freon 113)
Tritium carcinogenicity 400 pCi/lL | 1x10° 20,000 5x107°
(causes cancer) pCi/L (five per
hundred

thousand)




Table 1: Health Risk Categories and Cancer Risk Values for Chemicals
with California Public Health Goals (PHGs)

California | Cancer | California| Cancer
Chemical Health Risk Category' | PHG Risk® MCL* |Risk at the
(mg/L)? | atthe (mg/L) | California
PHG MCL
Uranium carcinogenicity 043 pCilL | 1x10° | 20pCilL 5x10°
(causes cancer) (five per
hundred
thousand)
Vinyl chioride carcinogenicity 0.00005 | 1x10°® 0.0005 1x107°
(causes cancer) (one per
hundred
thousand)
Kylene neurotoxicity 1.8 (single NA 1.75 (single NA
(affects the senses, isomer or isomer or
mood, and motor sum of sum of
control) isomers) isomers)




Table 2: Health Risk Categories and Cancer Risk Values for Chemicals
without California Public Health Goals

Chemical

Health Risk Category’

U.S. EPA
MCLG?
(mgiL)

Cancer
Risk®
@
MCLG

California
McL*
(mg/L)

Cancer
Risk @
California
MCL

Disinfection bypro

ducts (DBPS)

Chloramines

acute toxicity
(causes irritation)
digestive system toxicity
{harms the stomach)
hematotoxicity
{causes anemia)

45

NA

none

NA

Chlorine

acute toxicity
(causes irritation)
digestive system toxicity
(harms the stomach)

NA

none

NA

Chicrine dioxide

hematotoxicity
(causes anemia)
neurotoxicity
(harms the nervous
system)

0.8°

NA

none

NA

Disinfection byproducts: haloacetic acids (

HAADS)

Chloroacetic acid

general toxicity
(causes body and organ
weight changes®)

0.07

NA

none

NA

Dichloroacetic
acid

carcinogenicity
-(causes cancer)

none

NA

Trichloroacetic
acid

hepatotoxicity
(harms the liver)

0.02

none

NA

Bromoacetic acid

NA

none

NA

none

NA

' Heallth risk category based on the U.S. EFA MCLG document or California MCL document
unless otherwise specified.
> MCLG = maximum contaminant level goal established by U.S. EPA.
® Cancer Risk = Upper estimate of excess cancer risk from lifetime exposure. Actual cancer risk
may be lower or zero. 1x10° means one excess cancer case per million people exposed.
* California MCL = maximum contaminant level established by California.
® Maximum Residual Disinfectant Level Goal, or MRDLG
® Body weight effects are an indicator of general toxicity in animal studies.




Table 2: Health Risk Categories and Cancer Risk Values for Chemicals
without California Public Health Goals

u.s. EP;\ Cancgr Califor?ia Cancer
. . 1| MCLG Risk MCL Risk @
Chemical Health Risk Category (mgiL) @ (mg/L) | California
MCLG MCL

Dibromoacetic NA none NA none NA
acid
Total haloacetic carcinogenicity none NA 0.06 NA
acids {causes cancer)
Disinfection byproducts: trihalomethanes (THMs)
Bromodichlore- carcinogenicity 0 0 none NA
methane (BDCM) {(causes cancer)
Bromoform carcinogenicity 0 0 none NA

{(causes cancer)
Chloroform hepatotoxicity and 0.07 NA none NA

nephrotoxicity
(harms the liver and
kidney)
Dibromo- hepatotoxicity, 0.06 NA none NA
chloromethane nephrotoxicity, and
(DBCM) heurotoxicity
(harms the liver, kidney,
and nervous system)

Total (sum of carcinogenicity none NA 0.08 NA

BDCM,
bromoform,
chloroform and
DBCM)

(causes cancer),
hepatotoxicity,
nephrotoxicity, and
neurotoxicity
(harms the liver, kidney,

and nervous system)

Table 2: Health Risk Categories and Cancer Risk Values for Chemicals
without California Public Health Goals




U.S. EPZA Canc?r Califor?ia Cancer
. . 1 MCLG Risk MCL Risk @
Chemical Health Risk Category™ | 01y @ (mglL) | California
MCLG MCL
Radionuclides
Gross alpha carcinogenicity 0 (*"%Po 0 15 pCi/l.® |up to 1x107
particles’ (causes cancer) included) (includes | (for 210pg,
“Rabut | the most
not radon potent
and alpha
uranium) emitter
Beta particles and carcinogenicity 0 (*"Pb 0 50 pCi/L |up to 2x10®
photon emitters’ (causes cancer) included) (judged | (for 2"°Pb,
equiv. to 4 | the most
mrem/yr) potent
beta-
emitter)

" MCLs for gross alpha and beta particles are screening standards for a group of radionuclides.
Corresponding PHGs were not developed for gross alpha and beta particles. See the OEHHA
memoranda discussing the cancer risks at these MCLs at http.//www.cehha.ca goviwater/phg/index.html.

® pCilL. = picocuries per liter of water.
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Quality First

he City of Vacaville wants our customers to know that

your water has met or exceeded all quality standards
established by the U.S. Environmental Protection Agency
(USEPA) and the California Department of Public Health
(DPH). In 2010, Vacaville delivered over 5.3 billion
gallons of drinking water. This water was subjected to
extensive testing, not only for regulated but also for non-
regulated contaminants. For a complete table of analyses of
Vacaville’s water and other facts, see our website at http://
www.cityofvacaville.com. We welcome your comments
or questions about this report and invite you to join our
source water protection efforts. Please contact the City of
Vacaville Water Quality Lab Supervisor Tony Pirondini
by calling (707) 469-6400 or by email at TPirondini@
cityofvacaville.com.

Important Health Information

ile arsenic levels in your drinking water are less
than the current USEPA standard of 10 ppb, the
groundwater does contain low levels of arsenic. These
results are from samples taken in 2008-2010. The
standard balances the current understanding of arsenic’s
possible health effects against the costs of removing
arsenic from drinking water. The USEPA continues to
research the health effects of low levels of arsenic, which
is a mineral known to cause cancer in humans at high
concentrations and is linked to other health effects such
as skin damage and circulatory problems.

Some people may be more vulnerable to contaminants
in drinking water than the general population.
Immunocompromised persons such as persons with
cancer undergoing chemotherapy, persons who have
undergone organ transplants, people with HIV/AIDS or
other immune system disorders, some elderly, and infants
may be particularly at risk from infections. These people
should seek advice about drinking water

i from their health care providers.
.\.;kr‘ The USEPA/CDC (Ccnte%'s for
v Disease Control and Prevention)

3 guidelines on appropriate means
X to lessen the risk of infection
‘r‘ | by Cryprosporidium and other
"' microbial contaminants are
available from the Safe

« s il otli
L} uk' ¢ Drinking Water Hotline

at (800) 426-4791 or
| . http://water.epa.gov/
i drink/hotline.



Source Water Assessments and Vulnerability Summaries

Ajource Water Assessment evaluates the quality of a source water that is used in a community drinking water supply
nd to determine the Potential Contributing Activities (PCAs) that occur within and nearby a source water supply.
The PCAs are compiled into a Vulnerability Summary. The latest Vulnerability Summary for the Sacramento Delta,
including the Barker Slough North Bay Aqueduct (NBA), was completed in 2006, and the source was considered to be
most vulnerable to cattle and sheep grazing activities in the watershed. The cities treating NBA water, in conjunction with
the Solano County Water Agency, have implemented practices to improve water quality.

The lacest Vulnerability Summary for Putah South Canal (PSC) was completed in 2006. The report determined that
PSC has a physical barrier effectiveness rating of “low” and indicated that PSC is most vulnerable to illegal activities/
unauthorized dumping and herbicide application. Management measures along the canal have been implemented that
mitigate the risk for each of these PCAs. These measures include improved security, the reduction of herbicide use, and
diversion of surface drainage around and away from the canal.

The Vulnerability Summaries for Vacaville’s groundwater wells were performed in 2002, 2003, and 2005. The wells are
considered most vulnerable to gas stations, chemical and petroleum processing and storage, dry cleaners, septic systems,
sewer collection systems, agricultural drainage, and agricultural and irrigation wells, The wells offer various levels of
protection from PCAs, including well construction features and physical barriers. No contamination of the warter sources
has been detected. Vacaville’s long-standing Source Control Program works to ensure that no illicit discharges are taking
place and to confirm that pollutant disposal practices conform to guidelines and laws. A copy of the Source Water
Assessments and Vulnerability Summaries can be obtained through the California DPH, Drinking Water Field Operations
Branch, San Francisco District Office, 850 Marina Bay Parkway, Bldg I, 2nd Floor, Richmond, California 94804. You may
request that a summary be sent to you by contacting Betty Graham, District Engineer, California Department of Public

Health, ac (510) 620-3474.

Where Does My Water Come From?

Vacaville’s water supply consists of two surface water sources
and 12 deep groundwater wells. Depending on where you
live, your water may come from a well, a treatment plant or a
combination of both. In the year 2010, Lake Berryessa surface
water, conveyed through Putah South Canal (PSC), provided
24 percent of the City’s total consumption; Sacramento Delta
surface water from the North Bay Aqueduct (NBA) provided
an additional 45 percent. Groundwater from the 12 deep
wells made up the balance (31 percent) of our water needs.
Treatment for surface water is divided between the Vacaville
Water Treatment Plant (VWTP), located on Allison Drive, and
the North Bay Regional Water Treatment Plant (NBR), located
on Peabody Road. The wells are located on or near Elmira
Road, Orange Drive, and Vaca Valley Parkway.

Lake
Barryessa

Monticelle Dam
Lakie Selans

Barker
Slough

Sacramenis
Delia

Lead in Home Plumbing

If present, elevated levels of lead can cause serious health problems, especially for pregnant women and young children.
Lead in drinking water is primarily from materials and components associated with service lines and home plumbing.
We are responsible for providing high-quality drinking water but cannot control the variety of materials used in plumbing
components. When your water has been sitting for several hours, you can minimize the potential for lead exposure by
flushing your tap for 30 seconds to 2 minutes before using water for drinking or cooking. If you are concerned about lead
in your water, you may wish to have your water tested. Information on lead in drinking water, testing methods, and steps
you can take to minimize exposure is available from the Safe Drinking Water Hotline or at www.epa.gov/safewater/lead.



Community Participation

You are invited to voice your concerns about your drinking
water at City Council meetings held on the second and
fourth Tuesdays each month at 7:00 p.m. in the Council
Chambers at City Hall, at 650 Merchant Street. All residents
are encouraged to participate in these meetings. Agendas and
minutes for the meeting are available on-line at the City of
Vacaville website: htep://www.cityofvacaville.com.

Sources of Water and Contaminants

he sources of drinking water (both tap water and bottled

water) include rivers, lakes, streams, ponds, reservoirs,
springs, and wells. As water travels over the surface of the
land or through the ground, it dissolves naturally occurring
minerals and, in some cases, radioactive material, and can pick
up substances resulting from the presence of animals or from
human activity.

In order to ensure that rap water is safe to drink, the
U.S. Environmental Protection Agency (USEPA) and the
State Department of Public Health (Department) prescribe
regulations that limit the amount of certain contaminants
in water provided by public water systems. Department
regulations also establish limits for contaminants in bottled
water that must provide the same protection for public health.
Drinking water, including bottled water, may reasonably
be expected to contain at least small amounts of some
contaminants. The presence of contaminants does not
necessarily indicate that water poses a health risk.

Contaminants that may be present in source water include:
Microbial Contaminants, such as viruses and bacteria, that
may come from sewage treatment plants, septic systems,
agricultural livestock operations, and wildlife; Inorganic
Contaminants, such as salts and metals, that can be naturally
occurring or can result from urban stormwater runoff,
industrial or domestic wastewater discharges, oil and gas
production, mining, or farming; Pesticides and Herbicides,
that may come from a variety of sources, such as agriculture,
urban stormwater runoff, and residential uses; Organic
Chemical Contaminants, including synthetic and volatile
organic chemicals, which are by-products of industrial
processes and petroleum production and which can also
come from gas stations, urban stormwater runoff, agricultural
applications, and septic systems; Radioactive Contaminants,
that can be naturally occurring or can be the result of oil and
gas production and mining activities.

More information about contaminants and potential health
effects can be obtained by calling the USEPA’s Safe Drinking
Water Hotline at (800) 426-4791.
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2012 Drinking Water Quality Report to Consumers
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REFERENCE 4

Association of

California Water Agencies
Since 19710

iy Adhcuace s Infomntion s Sk

February 2013

Suggested Guidelines for Preparation of
Required Reports on PUBLIC HEALTH GOALS {PHGs)
to satisfy requirements of California Health and Safety Code
Section 116470{b})

Background

Public water systems serving more than 10,000 service connections must prepare a
brief, written report in plain language by July 1, 2013 that gives information on the
“detection” of any contaminants above the Public Health Goals {PHGSs) published by the
state Office of Environmental Health Hazard Assessment (OEHHA), The report must alsa
list the “detection” of any contaminant above the Maximum Contaminant Level Goals
{MCLGs) set by United States Environmental Protection Agency (USEPA) for all other
contaminants until such time as OEHHA has published PHGs for those contaminants.

It is emphasized that the report only needs to provide information on the very limited
number of contaminants that a water system has found at a level exceeding a PHG or a
MCLG.

The purpose of the legislation requiring these reports was to provide consumers with
information on levels of contaminants even below the enforceable mandatory
Maximurm Contaminant Levels (MCLs) so they would be aware of whatever risks might
be posed by the presence of these contaminants at levels below the MCLs. Additionally,
each water systam must provide an estimate of the cost to reduce the contaminant(s)
to the PHG regardless of how minimal the risk might be.

The following should be considered when preparing the mandated reports:

1 The USEPA and the California Department of Public Health (CDPH) establish
MCLs at very conservative levels to provide protection to consumers against all
but very low to negligible risk. In other words, MCLs are the regulatory
definition of what is “safe.” Adopted MCLs are stilf the criteria for being in
compliance, not those proposed or possible ir: the future, and certainly not
MCLGs or PHGs.,
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2, MCLGs and PHGs are often set at very low levels depending on the established
health risk, and in the case of USEPA, MCLGs are also set at zero for some
contaminants. Determination of health risk at these low levels is theoretical
based on risk assessments with multiple assumptions and mathematical
extrapolations, Many contaminants are considered to be carcinogenic and
USEPA's palicy is to set the applicable MCLGs at zero because they consider no
amount of these contaminants to be without risk. It is understood by all that
zerois an unattainable goal and cannot be measured by the practically available
analytical methods, Note that by regulation, OEHHA cannot set a PHG at zero
and must calcutate a numerical level to address risk,

3 PHGs and MCLGs are not enforceable. The Best Available Technology {BAT) to
reach such low levels has not heen defined and may not realistically be available,
Accurate cost estimates are difficult, If not impossible, and are highly speculative
and theoretical. Therefore, they have limited value and may not warrant
significant investment of agency time and money.

These reports are unique to California. They are required in addition to the extensive
public reporting of water quality information that California water utilities have been
doing for many years and in addition to the federally mandated Consumer Confidence
Reports {CCRs}. Hence, it should be kept in mind that IN ADDITION to this required
report, each utility will continue reporting ANNUALLY in great depth on the quality of
the water it serves.

The guidance herein is intended to assist water suppliers in completing the required
reports in a responsible manner without expending excessive amounts of resources that
are better used to comply with the many regulatory mandates designed to ensure safe
drinking water.

Guidance on preparing these reporis is needed hecause the legislative language does
not spell out alf of the detailed answers to questions that arise. Neither the CDPH nor
OEHHA have issued any guidelines regarding the report. In fact, while OEHHA has a
mandate to determine and provide information on “numerical health risk,” they
otherwise have noc involvement or authority regarding the report.

The CDPH Division of Drinking Water and Environmental Management, as the primary
enforcing agency of all provisions of the Health and Safety Code relative to drinking
water systems, has the authority to ensure that public water systems comply with the
report requirement. CDPH requests that utilities report in writing as to how they have
complied with the fundamental requirements of this section, which are:

1) Prepare a brief written report,
2) Hold a public hearing {meeting), and
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3) Notify CDPH that the meeting was held and the report is available.

Detailed Guidelines:
L Who must prepare a PHG report?

The California Health and Safety {H&S} Code, Section 116470{b} is clear that a system
ONLY needs to do a report iF it has at least 10,000 service connections AND IF it exceeds
one or more PHGs or MCLGs. Also, a public hearing is NOT required If a report does not
have to be prepared.

Some utilities that do NOT have to do the report may choose to submit an information
iter to their governing board advising them that no report Is required.

This report is required every three years,

. Wholesalers {<10,000 service connections) are NOT required to do a PHG
report.

CDPH has clarified that wholesalers who do not directly serve more than 10,000 service
connections are not required to meet the PHG report requirements of California H&S
Code, Section 116470(b}.

. Timing, Notification, Meetings

A Timing and Meeting: It is required that the report be prepared by July 1, 2013, A
public hearing, which ¢an he held as part of any regularily scheduled meeting,
should be held sometime after July 1 and prior to reporting to COPH. CDPH has
indicated that the public hearing “should be held within a reasenable time after
the report’s completion” so the information is current. The purpose of the
hearing is to “accept and respond to” public comment. The governing board or
council of public water agencies would also likely approve the staff report at that
time. This would represent endorsement by the board of the part of the report
where any action (or no action) would be proposed ragarding reduction of
contaminants to levels lower than required for compliance with MCLs.

B. Motification: There Is no requirement to send a copy of the report to the public.
Public agencles must “notice” public hearings so this hearing would be subject to
the normali notlce requirements {i.e., number of days advance, publishing in
appropriate newspaper, etc.} The notice would appropriately indicate the report
is the subject of the hearing and indicate it is available for the public to review or
to get a copy upon request.
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{NOTE: Investor owned utilities will likely have to schedule a special “meeting”
since they are not subject to the same meeting natice requirements and may not
have any authority to hold a “public hearing” per se. Their natification of the
public could however be similar to public agencies, i.e., publication of legal
notice in newspaper of general circulation,)

o Submission of Reports: COPH does not specifically require that a copy of the
report be submitted to them.

V. Interpretations
A. What contaminants must be covered?

A table of relevant current PHGs, MCLGs, MCLs, and Detection Limits for
purposes of Reporting {DLRs} is attached to this guldance as Attachment No, 1.

1. Oniy contaminants that have anp existing MCL AND were “detected” at a
leve] that “exceeds” the PHG or, where there Is no PHG, the Federal
MCLG, need to be included in the report. {See guidance below on
“detected” and “exceed”)

2. All contaminants that, as of December 31, 2012, have Primary Drinking
Water Standards (PDWS) set by California AND have an equivalent PHG
or a8 MCLG. This Includes chemical, microbiological and radiological
constituents. PDWS may be either MCLs or Treatment Technigues {TT},
For example, the Surface Water Treatment Rule {SWTR)} is a TT for the
following contaminants: Giardia lamblia, viruses, Cryptosporidium,
Legionefla and heterotrophic bacteria (HPC). A TT is set when it is not
possible to reliably analyze for the contaminant of concern {the SWTR) or
when it is not feasible or appropriate to set a numerical standard (the
Lead & Copper Rule).

3. it does NOT include contaminants such as radon for which USEPA has
considered adopting an MCL nor does it include any contaminants CDPH
plans to reguiate in the future like Chromium VI.

It does NOT include contaminants for which there is no final PHG or
MCLG as of December 31, 2012 nor does i Include any secondary MCLs
(i.e., TDS, S04, Na, etc),
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B. What data are to be used for the report due by July 1, 20137

i,

it is recormmendad that the data used should be from the 3 consecutive
calendar years prior to the year the report is prepared. For example, the
2013 report wouid be based on the analytical data from samples taken in
2010, 2011, and 2012. The data should be the same as that used by the
drinking water agency in determining compliance with CDPH
requirements.

For utilitles that purchase water from another agency or from a
wholesaler, It is suggested that the same guidance or ground rules be
followed as for the CCRs. If the only source for a retall system is treated
water from a wholesaler and that water contalns a constituent above a
PHG or MCLG, the retailer should use its own distribution system
monitoring data. Far systems with both its own sources of water and
purchased water, the retailer should evaluate its own distribution system
compliance monitoring and compare the annual average value with the
PHG or MCLG.

C. What do the terms “detect” and “exceed” mean in the context of the required
report?

1.

Keep in mind that there are no regulations that relate to “meeting” or
"complying with” PHGs. The logical approach seems to be to use the
same procedures and requirements that the California Title 22
Regulations specify for determining compliance with MCLs. For example,
if Title 22 or CDPH guidance specifies that the average of a group of
samples be compared to the MCL for compliance purposes, the same
averaging should be used to compare to the PHG or MCLG. For most
constituents (coliform is an exception), comphiance with MCLs Is
measured at the “point of entry” to the distribution system. This means
that, for the most part, the analytical results for each well must be
evaluated separately and compared to the MCLG or PHG. If wells are
blended or treated before delivery to the system, the judgment as to
whether there was a "detection exceeding the MCLG or PHG” should be
based on the “point of entry” data just as for compliance with MCLs.

Be sure to report the PHG {or MCLG) as a number equal to or greater
than 1.0 as specified in the State Consumer Confidence Report Guidance
for Water Suppliers. It is recommended that all data be converted to
match CCR data. Attachment No, 1 concentration nuibers are given as
mg/L, unless otherwise noted.
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3, Keep in mind that if a utility determines that a constituent has been

found at a level exceeding the PHG or MCLG, a cost estimate is
mandated. A utility would ordinarily be required to perform a cost
estimate only if it Is clear that the MCL has been clearly exceeded, not
just momentarily, or on one sample. In the same way, only when the
PHG/MCLG level is elearly exceeded should a cost estimate be calculated
and raported.

Significant figures, analytical detection limits, reporting limits, and
different methods of determining compliance, all affect the assessment
of which constituents were “detected” above the PHG or the MCLG.

Results that are reported below the State regulatory Detection Limit for
Purposes of Reporting {DLR - See Title 22, CCR, Sections 64432 & 64445,1
and other CDPH guidance an compliance reporting) should be treated as
0 {zero) which is accepted CDPH practice. USEPA also recommends
treating ND as zero.

As in all cases of reporting results to the state, the results of analyses
should be rounded ta reflect the appropriate number of significant
figures. {(EXAMPLE: For coliform bacteria, the MCLG is 0% samples
positive per month which indicates one significant flgure. So, if during
2011, a system had a positive sample but the percentage of samples
positive for the month was <0.49%, this could be rounded to ane
significant figure, as the MCLG is expressed, so it would be rounded to
0%.) {(SECOND EXAMPLE: For a constituent like PCBs where the MCL is 0.5
ppb and the DLR is 0.5 pph, how do you determine if you exceeded the
MCLG of “zera”? Webster defines “zero” as “having no measurabie or
otherwise determinable value” which in effect is the DLR, So for PCBs, if
the average of results for a given well Is less than the DLR, the value
would be reported as “zero”. Note that by regulation OEHHA cannot set
a PHG at zero and must calculate a numerical level to address risk.)

In averaging the results for a constituent over a specified period during
which some of the data is less than the DLR, the average value obtained
should be rounded to the appropriate significant figure before comparing
to the PHG or MCLG. [EXAMPLE: i a well were sampled for TCE and 0.6
ppb was found and the resample showed 0.6 ppb, it would constitute a
confirmed positive. But if 3 additional compliance samples were taken
from the well and all had less than 0.5 ppb, which is the DLR, then
averaging the 5 samples would give an average of G.24 ppb, which would
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be rounded to zero. So the average from the well does not exceed the
PHG of 0.8 and no cost estimate would be needed for this well.)

D. What does the term “best available technology” {BAT) mean as used in this
portion of the law?

1.

While a specific definition of the term is not in the State Health & Safety
Ccde, the accepted meaning in all other sections is that it referstoa
technology to achieve compliance with MCLs, In fact, where “best
avallable technology” is listed or explained (Sections 64447, 644472 &
64441.4), the usage is “for achieving compliance with the MCLs.” Thisis
also true for BAT specified in federal regulations.

However, in Section 116470(b){4), the term refers to “BAT,” if any is then
available on a commercial basis, to remove or reduce the concentration
of the contaminant. Specifically, (b5} requires cost estimates of using
the technology described in (b)(4) to “reduce the contaminant...to a level
at or below the” PHG {or MCLG).

Obwviously, where MCLGs are set al zero, there may not be commercially
available technology to reach a non-detectable level, This should be
clearly stated in the report. Since there Is fittle data readily available to
“estimate” cost of treatment to achieve absolute zero levels, rough
estimates of “BAT” as defined in law might be used with a clearly written
caveat that use of this “BAT” may still not achieve the PHG or MCLG and
the costs may be significantly higher to do so.

E. How should the report deal with coliform?

The United States Environmental Protaction Agency has revised the 1989 Total
Coliform Rule (TCR}. The Revised Tatal Collform Rule {(RTCR) offers a meaningful
opportunity for greater public health protection beyond the 1989 TCR, The 1989
TCR provisions (listed below) remain effective until March 31, 2016. PWSs and
primacy agencies must comply with the requirements of the RTCR beginning
April 1, 2018, As such, ACWA will provide information on the new requirements
in the 2016 PHG Triennial Report Guidance,

TCR Provisions still applicable until April 1, 2016:

1.

Keep in mind that the MCL is a monthly percent of positive samples (not
to exceed 5%) and no actual numbers of coliform are determined or are
required to be determined. The MCLG of zero (0} is therefore
appropriately interpreted as zero percent of samples per month, NOT
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zero samples paositive. {For example, if the system did not exceed 0.5%
positive samples in any month, the system would not exceed the MCLG
of 0 because anything lass than 0.5% would be rounded down to 0, which

- is consistent with the significant figure of the MCLG.)

if it is determined that the system has exceeded the MCLG of zero % for
coliform bacteria, the following factors are pertinent to deciding what
action, if any, is appropriate to consider and estimate costs for:

e,

Exceeding zera % coliform bacteria in any month, In and of itself,
would not normally constitute the need for any treatment or action;
There is no action that could be taken that with any certainty could
ensure that the system would always have 0% coliform every single
month;

The “best available technology” (to meet the MCL, not the MCLG) is
specified by CDPH in Title 22, CCR, Section 64447 and for the most
part is already followed by many systems;

The one single action that would most likely decrease the possibility
of a system having zero % positive colifarm would be to significantly
increase the chiorine disinfectant residual. This would likely result in
increased Disinfection By-Products {DBPs) which have adverse health
consequences. This focuses on the risk-tradeoff issue — protection
from acute risks versus potential harm from chronic risks,
Additionally there are [imits to the amount of disinfectant residual
allowed in the distribution system maximum residual disinfectant
levels {MRDLs) as established by the Disinfectants and Disinfection
Byproducts Rule (D/DBPR),

Utilities should point out the positive, proactive steps they take to
prevent coliform contamination in the distribution system including
such steps as preventive maintenance, main flushing, special
manitoring, residual maintenance and testing, ¢cross-connection
controj, etc.

How should the report handle the MCLGs of zere for Glardia lamblia,

Cryptosporidiumn, Legionella and viruses?

1.

The MCL for pathogenic micro-organisms is a TT (i.e., the SWTR}. No
mohitoring is mandated for the organisms because there are no
standardized methods for testing or the analyses are not timely (like virus
testing - 30 days} to provide public health protection.

For these reasons, since the intent of the TT {SWTR} is to protect against
these pathogens, it can properly be assumed that if the SWTR Is met, that
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the utility has met the MCLG because there is no uniform way to assess
possible pathogen levels,

3. For utilities doing voluntary monitoring of pathogens {such as through
the ICR, although most ICR pathogen monitoring is of raw not treated
water), the results are appropriately considered research or for
operatlonal purposes, and not for compliance purposes,

G. How should the report deal with Lead and Capper?

1, Any lead or copper values below the respective DLR should be reported
as 2ero, '

2. For lead from at the tap manitoring, if the 90 percentile lead value is ND
or <0,005 mg/l, then you should assume you do not exceed the lead
MCLG of zero,

3. For copper from at the tap monitoring, If the 90 percentiie copper value

is not ahove 300 pph, then you have not exceeded the copper PHG.

4. While not precisely stated in the regutations, hest available technology
for Lead and Copper compliance is a TT {in lieu of MCLs) of “aptimized
corrosion contral.” For larger systems with >10,000 service connections,
this depends on a series of steps invoiving sampling, reports, studies, etc,
If a system meets the requirements of having optimized corrosion
control, but still has a 90 percentile lead or copper value abave the PHGs,
it is not clear what additional steps could be considered, particularly
without causing other potential water quality problems. It may be
appropriate to explain this in a'straight-forward manner rather than
putting in “hypothetical” cost figures,

H. Must the report deal with Total Trihalomethanes {TTHMSs) or Haloacetic Acids?

No, MCLG/PHG exceedances must be reported only for those contaminants that
have a primary drinking water standard in place and an associated MCLG/PHG.
Although EPA has adopted MCLGs for some individual THMs and HAAs (such as
dibromochloromethane or dichloroacetic acid), there are no MCLs in effect for
these individual constituents. Likewise, EPA has adopted standards for the
cumulative byproduct groups but there are no MCLGs or PHGs established for
the groups. In California, CDPH has adopted an MCL for both cumulative
bypraduct groups, but there are no associated PHGs, (Note: OEHHA published a
draft PHG of 0.8 ppb for total trihalomethanes in August 2010 but it had not
been finalized as of December 31, 2012).
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V.

However, individual MCLs and MCLGs have been adopted for other disinfection
byproducts such as bromate and chlorite so they must be Included in the report,

How should water utilities handle gross alpha and uranium?

When locking at the results of any radionuclide maonitoring done in the 3-year
period to be covered by the report, there are several things to keep in mind:

As indicated in C.1 of this Guidance, where averaging is done to determine
compliance with MCLs, it should also be done in considering PHGs, This is
important for radlonuclides because compliance is often based on averaging.

Unlike most other constituents, laboratories doing radionuclides report some
results that are LOWER than the state DLR, Title 22, 64442 {(h}{3){c) states: “If 3
sample result is LESS than the DLR in Table 64442, ZERO shall be used to
calculate the annual average.......” Also, it says for Gross Alpha: “......1/2 of the
DLR shall be used to calculate the annual average.”

Where Gross Alpha analyses are used in lisu of analyzing for uranium, Radium
226 or 228, the procedure outlined in Title 22, 64442{f) should be followed.
{Note: The 95% confidence limit is often reported by labs as MDAS5.)

Do water utilities have to report detections of Hexavalent Chromium?

Water systems do NOT have to report anything on Hexavalent chromium
because there is not an MCL. While there is an MCL and an MCLG for TOTAL
chromium, systems will not have to report on it either since the MCLG {100 ppb}
is much higher than the CA MCL (50 ppb).

Cost Estimates {new infarmation for 20131})

The most difficult aspect of the required report is estimating the cost of treatment.
Agencies are urged to keep in mind that because of the advisory nature of the report,
the non-enforceable aspect of PHGs and MCLGs, and the highly speculative applicability
of technology to achieve “zero” levels, only very preliminary cost estimating is
appropriate and necessary.

Remember that a cost estimate is only required for a constituent if you determine that it
was “detected” above the PHG or MCLG, If the MCLG is zero and the result (after
approximation, averaging, rounding) is less than the DLR, no cost estimate is needed.
(Remember that many DLRs are LOWER than the PHG so “detection” above the DLR
does not necessarily mean that it is above the PHG,)
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The cost estimates should nat be law estimates because that would give a mistaken
impression that achieving “zero” levels would have a lower price tag when the amount
of uncertainty and unknowns would be very high. Given the uncertainties, it might be
appropriate to consider reporting a range of costs.

For the 2013 guidance, ACWA is providing an expansion of its previous cost infermation.
ACWA's PHG Workgroup Initiated a survey in late 2012 {o coilact treatment cost
information from its members, In addition, the weorkgroup collected additional cost data
from agencies with advanced treatment facilities using various treatment technologies
to address different contaminants,

Attachment No. 3 to this guidance Inchudes several tables which provide "ranges” of
costs for installing and operating several treatment technologies. These data have been
gathered from a variety of sources and represent estimates for different size systems,
different sources, and different constituents targeted for reduction by the treatment,
Table 1 represents the results of 3 2012 ACWA Survey of its member agencies.

Table 2 includes data from several agencies that was gathered separately from the
survey,

Table 3 is treatment cost data from previous ACWA Guidance documents with the costs
updated to 2012.

Table 4 is a summary of a 2011 report for the SWRCB on the cost of treatment to
address nitrate.

Tahle 5 is a summary of a Water Research Foundation Project final report on cost of
removal technologles for treatment of perchlorate.

The law specifies that the report should only “estimate the aggregate cost and the cost
per customer of utilizing the technology” to reduce the level down to the PHG, Thereis
no specification of what is to be estimated: Initial construction cost, annuatized costs of
construction and O&M, or another way of expressing cost. 1t is suggested that each
utitity may do it the way they report other costs. (EXAMPLES: 1. Initial Cost of
Construction, Including % increases for each of design, planning, CEQA, permitting,
contingency, etc =510 million or $1000 per customer pius an ongoing O&M Cast of $1
million or $100 per customer, forever; 2. Annualized Cost of Construction plus O&M =
52 miflion or $200 per customer.}

All possible technologies do not have to be evaluated for each constituent to compara
costs. For example if GAC and RO are both possible treatment technologies to try to
lower the level of a particular contaminant to the “zero” PHG/MCLG level, itis
appropriate to specify and estimate costs for the technotogy that would likely be used,
keeping in mind there are significant uncertaintics based on a variety of factors. if the
utility has multiple contaminants to address in the report, one technology (i.e,, RO} may
address them all, so a cost estimate for RO only could suffice.
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General “order of magnitude” estimates are adequate. It is assumed that ALL costs
including capital, land, construction, engineering, planning, environmental, contingency
and O&M costs should be included but general assumptions can be made for most of
these items.

If a system chooses to do its own cost estimating rather than use the costs in
Attachment No, 3, it is recommended that generally available cost estimating guides be
used such as from USEPA, WRF, AWWA, ASCE, or textbooks, manuals, journals,

The following Is a list of excellent, refatively current references that might be used:
{1) Implementation of Arsenic Treatment Systems, Part 1. Pracess Selection; Awwa
Research Foundation and U.S.E.P.A, Published by AwwaRF and AWWA, 2002,
{2) Implementation of Arsenic Treatment Systems, Part 2: Deslgn Conslderations,
Operation and Maintenance, Awwa Research Foundation, Published by AwwaRF and
AWWA, 2002,
{3) State-of-Science on Perchlorate Treatment Technologies, Final Report for Water
Research Foundation project #4359, 2011,
{4) An Assessment of the State of Nitrate Treatment Alternatives, AWWA, June 2011,
Chad Siedel and Craig Gorman, Jacobs Engineering Group, Inc.,
{5) Performance and Cost Analysis of Arsenic Treatment in California, Qctober, 2009,
JAWRA, UC Davis, Hilkert, Young, Green and Darby.

USEPA includes cost data in the Federal Reglster for each regulation when it is proposed
or adopted. {NOTE: USEPA estimates generally do not consider state-specific concerns
and some costs have been known to be underestimated in the past so costs should be
increased appropriately and based on utility experlence.) The experience of other
utilities in your area that have Installed treatment to meet MCLs or data reported in
journals is valuable as well,

Utilities may also choose to have their engineering consultants prepare these very
general cost estimates.

Vi Sample Hypothetical Report

Attachment No. 4 is an attempt to show what a PHG reguired report might look like for
a "hypothetical” water systemn that serves more than 10,000 service connections and
had one or more PHG/MCLG exceedances in the 3-year period ending December 31,
2012, It is NOT the only way the report might be done. The sample is based on these
guidelines. If there appears to be a conflict between the sample and the guidelines, the
guidelines should be followed,

i you have any questions about these guidelines or any of the attachments, fee] free to
contact Danielle Blacet, ACWA, at 916-441-4545,

12
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GLOSSARY OF WATER QUALITY TERMS

Best Available Technology (BAT) The best available treatment techniques or other means available for

Health Risks

Maximum Contaminant Level
{(MCL)

Maximum Contaminant Level
Goal (MCLG)

Numeric Health Risk

One-in-one-millicn Risk Level

Parts per billion {(pph)}
Parts per million (ppm)

Picocuries per liter (pCifl.)
Public Health Goal (PHG)

achieving compliance with MCL.

Health risks with respect to Public Health Goals are based on long-
term exposures to low levels of contaminants as would occur with
drinking water, rather than high doses from a single or shori-term
exposure. The health risk category describes the type of health risk.
Types of health risks include chronic toxicity (shortened life span,
thyroid effects, liver effects, or kidney effects), acute toxicity
(gastrointestinal effects), carcinogenicity (cancer), and reproductive
toxicity.

The highest level of a contaminant that is allowed in drinking water.
MCLs are set as close to PHGs as is economically and
technologically feasible. Unless stated otherwise, the term MCL in
this report refers to primary MCL.

The level of a contaminant in drinking water below which there is no
observable adverse effect to human health. MCLGs are similar to
California PHGs, but not equivalent. MCLGs are non-enforceable
goals established by the U.S. EPA based solely on health
considerations for non-carcinogenic constituents. For all
carcinogenic constituents (i.e. those chemicals known or suspected
of causing cancer), U.S. EPA’s policy is to set the MCLG at zero.
Describes the cancer risk. At the California MCL no cancer risk is
calculated from chemicals considered “noncarcinogens.” For
carcinogens, PHGs are set at a concentration that does not pose any
significant risk of cancer; this is usually a one-in-one-million excess
cancer risk (1x107°).

At the “one-in-one-million” risk level, not more than one person in a
population of one million people drinking the water daily for 70 years
would be expected to develop cancer as a result of exposure to that
chemical in the water.

The weight of a chemical dissolved in a volume of water. Equivalent
to micrograms per liter (ug/L).

The weight of a chemical dissolved in a volume of water. Equivalent
to milligrams per liter (mg/L).

A measure of radiation in a liter of water.

The concentration of a contaminant in drinking water below which no
known or anticipated adverse health effects will occur with an
adequate margin of safety. This level is based on estimates that
would pose a significant risk to individuals, including the most
sensitive subpopulations, consuming water every day over an entire
lifetime. PHGs are unique to California and are established by the
Office of Environmental Health Hazard Assessment (OEHHA), a
subdivision of the California Environmental Protection Agency.

List of Abbreviations and Acronyms

AL Action Level

BAT Best Available Treatment

CDHS California Department of Heaith Services
MCL Maximum Contaminant Level

MCLG Maximum Contaminant Level Goal

OEHHA Office of Environmental Health Hazard Assessment
PHG Public Health Goal

SWP State Water Project

TDS Total Dissolved Solids

THM Trihalomethanes

USEPA United States Environmental Protection Agency
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Table 1
Reference: 2012 ACWA PHG Survey

COST ESTIMATES FOR TREATMENT TECHNOLOGIES

{INCLUDES ANNUALIZED CAPITAL AND O&M COSTS)

Treat ( Estimated Unit Cost
7 reatmen . 2012 ACWA Survey
No, Technology Source of Information ($1,000 gallons
treated)
Coachella Valley WD, for GW, to reduce Arsenic concentrations.
1 lon Exchange 5011 costs. 1.84
2 lon Exchange {City of Riverside Public Utilities, for GW, for Perchtorate treatment. 6.89
Caroflo Engineers, anonymous ufifity, 2012 costs for treating GW
3 ton Exch source for Nitrates. Dasign souce water concentration: 88 mg/L NO,, 6
on Sxchange Dasign finished water concenirafion: 45 mg/l. NOy. Does naol include 0.67
concenirate disposal or land cost.
4 Granular City of Riverside Public Utilittes, GW sources, for TCE, DBCP (VOC, 0.45
Activated Carbon |SOC) treaiment. ’
Carollo Engineers, anonymous utflity, 2012 costs for treating SW
5 Granutar source for TTHMSs, Design souce water concentration: 0.135 mgyL. 0.32
Activated Carbon [Design finished water concentration; 8.07 mg/L. Does not include )
concentrate disposal or land cost.
Granular .
6 Activated Carbon, LADWP, Liguid Phase GAC treatment at (T)téj:unga ‘{fVeII field. Costs for| 1.36
Liquid Phase treating 2 wells. Treament for 1,1 DCE {VOC). 20112012 costs,
Carollo Engineers, anonyrnous utility, 2012 costs for {reating GW
7 f o I source for Nitrates. Design souce waler concentration: 88 mgiL NO,, 0.72
overse USMOSS | nesign finished water concentration: 46 mg/L. NO,. Does not includs -
concentrate disposal or land coslt.
é Packed Tower |[City of Manrovia, treatment to reduce TCE, PCE concentrations, 2011 0.39
Aeration 12 costs. ’
Ozonation+ SCVYWD, STWTP treatment plant includes chemical addition + ozone
9 Chemical addition genération costs to raduce THMMHAAS concentrations. 2003-2012 0.08
costs.
Ozonation® SCVWD, PWTP treatment plant includes chemical addition + ozone
i0 generation costs to reduce THM/HAAS concentrations, 2009-2012 G.18

Chemical addition

costs,
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COST ESTIMATES FOR TREATMENT TECHNOLOGIES

(INCLUDES ANNUALIZED CAPITAL AND Q&M COSTS)

Estimated Unif Cost

Treatment . 2012 ACWA Survey
No. Technology Sourca of Information (511,000 gaons
treated)
” Coagulatior/Filtrat] Soquel WD, treatment to reduce manganese conceantrations in GW., 0.68
ion 2011 cosis. ‘
- San Diego WA, costs to reduce THM/Bromate, Turbidity
12 ?g:‘%’ '?;:gg:;?ﬁt concentrations, raw SW a hlend of State Water Project water and 0.77
P O | cotorado River water, treated at Twin Oaks Vallay WTP,
Rancho California WD, GW blending well, 1150 gpm, to reduce
13 Blending (Well) fiuoride concentrations. 0.64
. Rancho California WD, GW blending wells, to reduce arssnlc
14 Blending (Wells) concentrations, 2012 costs. 0.52
Rancho California WD, using MWD water to blend with GW to reduce
15 Blending arsenic concentrations. 2012 costs. 0.62
16 Corrosion Atascadere Mutual WC, corrosion inhibitor addition to control 0.08
Inhitiilon aggressive water. 2011 costs. :

Page2of 2




Table 2
Reference: Other Agencies

COST ESTIMATES FOR TREATMENT TECHNOILOGIES

{INCLUDES ANNUALIZED CAPITAL AND O8M COSTS)

Estimated Unit Cost 2012

Treatment
No. Technolo Source of Information Other References ($/1,000
ay gallons treated)
Reduction - Reference: February 28, 2013, Finat Report Chromium
1 Coaaulation- Removail Research, Cily of Glendale, CA. 100-2000 $1.47 - $9.23
Fil?r atlon gpm. Reduce Hexavalent Chromium o 1 ppb. ) )
: Referance: February 28, 2013, Final Report Chromium
2 X -Waeak Base |Removal Research, City of Glendale, CA. 100-2000 $1.50 - $6.29
Anion Resin  ]gpm. Reduce Mexavalent Chromium to 1 ppb. ) "
3 X Golden Slate Water Co., IX widlsposable resin, 1 $0.46
_ MGD, Perchlorate removal, built in 2010, ’
Golden State Water Co., IX widisposable resin, 1000
4 X gpm, perchlorate removal (Praoposed; O&M estimated), $1.00
5 I Golden State Water Co., X with brine regeneration, $6.57
500 gpm for Selenium remaval, built in 2007, !
. |Goiden State Water Co., Granular Ferric Oxide Resin,
5 CROIAdsorplion |1 < enic removal, 600 gpm, 2 faciilties, built In 2006, $172-51.84
Reference: Intand Empire Utilities Agency ; Chino
7 RO Basin Desalter. RO cost fo reduge 800 ppm TDS, 150 $2.25
ppm Nitrate (as NO3}, approx. 7 mgd.
Reference: Inland Empire Utilities Agency : Chino
8 X Basin Desalter. IX cost to reduce 150 ppm Nitrale (as $1.25
NO3); approx. 2.6 mgd.
Reference: Inland Empire Utilities Agency : Chino
9 Packed TOWST | Basin Desaiter. PTA-VOC i stripping, typical troatad $0.38

flow of approx. 1.6 mgd.
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10

Reference: West Valley WD Report, for Water
Recycling Funding Program, for 2.88 mgd treatment
facility. 1X to rermove Perchlorate, Perchlorate levels 6-
16 ppb. 2008 costs.

$0,52 - $0.74

11

Coagutation
Filtration

Referance: West Valley WD, includes capital, O&M
costs for 2.88 mgd treatment facitity- Layne
Chrislensen packaged coagulatlon Arsenlc removal
system. 2009-2012 costs,

5034

12

FBR

Reference: West Valley WD/Envirogen design data for
the O&M + actual capitol costs, 2.88 mgd fluidized bed
reactor (FBR) treatment system, Perchlorate and
Nitrate removal, followed by multimedia filfration &
chlorination, 2012. NOTE: The capitol cost for the
treatment facility for the first 2,000 gpm is $23 mlifion
annualized over 20 years with ability to sxpand {o
4,000 gprn with minimal costs in the future. $17 miltion
funded through state and federal geants with the
remainder funded by WVYWD and the City of Rlalto.

$1.55-$1.63
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Table 3

Reference: 2010 ACWA Cost of Treatment Table, Costs Revised for 2012

COST ESTIMATES FOR TREATMENT TECHNOLOGIES

(INCLUDES ANNUALIZED CAPITAL AND O&M COSTS)

Treat ) Estimated 2012*
reatmen . Unit Cost
. eo
No Technology Source of Information ($/1,000 gallons
treated)
Reference; Malcolm Pimnie estimate for Californta Urban Water
4 Granular Agencies, large surface water lreatment plants treating water from the 0.53-1.00
Activated Carbon |State Water Project to mest Stage 2 DIDBP and bromate regulation, e
1908
2 Granutar Referenca: Carollo Engineers, estimate for VOC freatment (PCE), 0.24
Activated Garbon [95% removal of PCE, Qct. 1994,1900 gpm design capacity )
Reference: Carallo Englneers, est, for a large No. Galif. surf, water
3 Granutar treatment plant { 90 mgd capacity) treating water from the State 146
Aclivated Carbon [Water Project, to reduce THM precursors, ENR construction cost '
lndex = 6262 {San Francisco area) - 1992
4 Granular Reference: CH2M Hill study on San Gabriel Basin, for 135 mgd 0.45-0.65
Activated Carbon jcentral treatment facility for VOC and SOC removal by GAC, 1990 e
5 Granular Reference; Southern California Water Co. - actual data for "rented” 2,08
Activated Carbon JGAC to remove VOCs (1,1-DCE), 1.5 mgd capacity facllity, 1998 ’
Granufar Referance: Southern California Water Co. - actual data for
] Activated Carbon ]gggganem GAG to remove VOCs (TCE), 2.16 mgd plant capscity, 1.35
Refarance: Malcolm Phnie estimate for California Urban Water
Agencies, large surface water treatment plants treating water from the
7 Reverse Osmosis State Water Project to mest Stage 2 D/DBP and bromate regulation, 1.56-2.89
19¢8
Reference: Boyle Engineering, RO cost fo reduce 1000 ppm TDS in
8 Reverse Osmosis |brackish groundwater in So. Calif., 1.0 mgd ptant operated at 40% of 3.69
design flow, high brine Jine cost, May 1891
Refarence: Boyle Engineeting, RO cost to reduce 1000 ppm TDS in
9 Reverse Osmosis |brackish groundwater in So. Calif., 1.0 mgd plant operated at 106% of 2.27
design flow, high bring fine cost, May 1991
Reférence: Boyle Enginsering, RO cost to reduce 1000 ppm TDS in
10 |Reverse Osmosis |brackish groundwater in So. Calif., 10.0 mgd plant opsrated at 40% 246
of design flow, high brine line cost, May 1991
Reference: Boyle Englneerng, RO cost to reduce 1000 ppm TDS in
11 jReverse Osmosis [brackish groundwater in So. Calif., 10.0 mgd plant eperated at 100% 1.9¢
of deslgn flow, high brine Iine cost, May 1991
Reference: Arsenic Removal Study, City of Scotisdale, AZ - CH2M
12 [Reverse Osmosis [Hill, for a 1.0 mgd plant operated at 40% of design capacity, Ocl, 6,17

1961

Page 1 of 2




COST ESTIMATES FOR TREATMENT TECHNOLOGIES

{INCLUDEE ANNUALIZED CAPITAL AND Q&M COSTS)

Treat ¢ Esfimated 2012*
reaitmen . Unit Cost
. In
No Technology Source of Information (571,000 gallons
treated)
Refaerence: Arsenic Removal Sludy, Cily of Scottadale, AZ - CH2M
13 |Reverse Osmosis [Hill, for a 1.0 myd plant operated at 100% of design capacity, Oct, 3.84
1891
Reference. Arsenic Removal Study, Cily of Seottsdale, AZ - CH2M
14 |Reverse Osmosis |Hil, for a 10.0 mgd plant operated at 40% of design capacity, Cct. 273
1891
Referonce: Arsenic Removal Study, City of Scottsdale, AZ - CH2M
15 jReverse Qsmosis |Hill, for a 10.0 mgd plant operated al 100% of design capacity, Oct. 1.69
1991
Reference: CH2M Hill study on San Gabriel Basin, for 135 mgd
16 {Revarse Osmosis central freatment facility with RO to remove nitrate, 1980 1.70-2.09
Packed Tower Reference: Analysis of Costs for Radon Removal... (AWWARF
17 Aeration publication), Kennedyllenks, for a 1.4 myd facitity operaling at 40% of 0.98
design capacity, Oct. 1991
Packed Tower Reference: Analysis of Costs for Radon Removal... (AWWARF
18 Asration pubkcation), Kennedyfenks, for a 14.0 mgd facility operating at 40% .52
of design capacity, Oct. 1991
Reference: Carolfo Engineers, estimate for VOC treatment {PCE) by
19 Packed Towar |packed tower aeratlon, without off-gas treatment, O&M costs based 0.96
Agration on operation during 329 days/year at 10% downtime, 16 hriday air ‘
slapping operation, 1900 gpm design capacity, Oct. 1994
Reference: Carolle Engineers, for PCE treatment by Ecolo-Flo Enviro
29 Packed Tower |Tower air stripping, without off-gas treatment, O&M costs based on 0.97
Aeration operation during 329 daysfyear at 10% downtime, 18 hriday air ’
stripping operation, 1800 gpm design capacity, Oct, 1994
Packed Towar Reference: CH2M Hill study on San Gabriel Basin, for 135 mgd
21 Aeration central treatment fagillly - packed tower aeration for VOC and radon 0.42-6.69
removal, 1980
Advanced Reference: Carolfe Englneers, estimate for VOC trealment (PCE) by
29 Oxldation UV Light, Ozone, Hydrogen Peroxide, O&M costs based on operation 051
Processes during 329 daysiyear at 10% downtims, 24 hr/day AOF operation, )
1900 gpm capacity, Ocl. 1594
Reference; Malcolm Pirnle estimate for CUWA, large surface water
treatment plants using ozone to treat water from the State Water
23 Ozonafion Project to meet Stage 2 D/DBP and bromate regulation 0.120.24
Cryptosporidium Inaclivation raquirements, 1928 )
Reference: CH2M HIll study on San Gabrigl Basin, for 135 mgd
24 lon Exchange central treatment facllity - ien exchange to remove nitrate, 1980 0.57-0.74
Note:  *Costs were adjusted from date of original estimates to present, where appropriate, using Enginesring

MNews Record (ENR) building costs index (20-city average) from Dec 2012,
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REFERENCE 7

GLOSSARY OF WATER QUALITY TERMS

Best Available Technology (BAT)

Health Risks

Maximum Contaminant Level
(MCL)

Maximum Contaminant Level
Goal (MCLG)

Numeric Health Risk

One-in-one-million Risk Level

Parts per billion (ppb)
Parts per million (ppm)

Picocuries per liter (pCi/L)
Public Health Goal (PHG)

The best available treatment techniques or other means available for
achieving compliance with MCL.

Health risks with respect to Public Health Goals are based on long-
term exposures to low levels of contaminants as would occur with
drinking water, rather than high doses from a single or short-term
exposure. The health risk category describes the type of health risk.
Types of health risks include chronic toxicity (shertened life span,
thyroid effects, liver effects, or kidney effects), acute toxicity
(gastrointestinal effects), carcinogenicity (cancer), and reproductive
toxicity.

The highest level of a contaminant that is allowed in drinking water.
MCLs are set as close to PHGs as is economically and
technologically feasible. Unless stated otherwise, the term MCL in
this report refers to primary MCL.

The level of a contaminant in drinking water below which there is no
observable adverse effect to human health. MCLGs are similar to
California PHGs, but not equivalent. MCLGs are non-enforceable
goals established by the U.S. EPA based solely cn health
considerations for non-carcinogenic constituents. For all
carcinogenic constituents (i.e. those chemicals known or suspected
of causing cancer), U.S. EPA’s policy is to set the MCLG at zero.
Describes the cancer risk. At the California MCL no cancer risk is
calculated from chemicals considered “noncarcinogens.” For
carcinogens, PHGs are set at a concentration that does not pose any
significant risk cf cancer; this is usually 2 one-in-one-million excess
cancer risk (1x10’6).

At the “one-in-one-millien” risk level, not maore than one person in a
population of one million people drinking the water daily for 70 years
would be expected to develop cancer as a result of exposure to that
chemical in the water.

The weight of a chemical dissolved in a volume of water. Equivalent
to micrograms per liter (ug/L).

The weight of a chemical dissolved in a volume of water. Equivalent
to milligrams per liter (mg/L).

A measure of radiation in a liter of water.

The concentration of a contaminant in drinking water below which no
known or anticipated adverse health effects will occur with an
adequate margin of safety. This level is based on estimates that
would pose a significant risk to individuals, including the most
sensitive subpopulations, consuming water every day over an entire
lifetime. PHGs are unique to California and are established by the
Office of Environmental Health Hazard Assessment (OEHHA), a
subdivision of the California Environmental Protection Agency.

List of Abbreviations and Acronyms

AL Action Level

BAT Best Available Treatment

CDHS California Department of Health Services

MCL Maximum Contaminant Level

MCLG Maximum Contaminant Level Goal

QOEHHA Office of Environmental Health Hazard Assessment
PHG Public Health Goal

SWP State Water Project

TDS Total Dissolved Solids

THM Trihalomethanes

USEPA United States Environmental Protection Agency
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